The Helical Wiggler by McDonald, K T & Mitter, H













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The \boundary conditions" f(0) = B
0
= G(0) are satised by
f = B
0
cosh kx; G = B
0
cosh ky; (12)















sinh kx sin kz +B
0
sinh ky cos kz; (15)
This satises the last \boundary condition" that B
z
(0; 0; z) = 0.
However, this solution does not have helical symmetry.
2.2 Solution in Cylindrical Coordinates
Suppose instead, we look for a solution in cylindrical coordinates (r; ; z). We again expect
separation of variables, but we seek to enforce the helical symmetry that the eld at z + Æ
be the same as the eld at z, but rotated by angle kÆ. This symmetry implies that the
argument kz should be replaced by kz   , and that the eld has no other  dependence.
We begin constructing our solution with the hypothesis that
B
r
= F (r) cos(kz   ); (16)
B

= G(r) sin(kz   ): (17)
To satisfy the condition (1) on the z axis, we rst transform this to rectangular components,
B
z
= F (r) cos(kz   ) cos  +G(r) sin(kz   ) sin ; (18)
B
y
=  F (r) cos(kz   ) sin  +G(r) sin(kz   ) cos ; (19)
from which we learn that the \boundary conditions" on F and G are




A suitable form for B
z
















=  krG sin(kz   ); (22)
which vanishes on the z axis as desired.
From either (rB)

= 0 or (rB)
z
















  [1 + (kr)
2
](krG) = 0: (24)






































+   
#
: (26)
The \boundary conditions" (20) require that C = 2B
0





























sin(kz   ); (29)
which is the form discussed in [1].
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